Methods;
3.{i) Assay of chicken brain arylsulphatase A:
The enzyme was assayed by measuring the production of nitrocatechol from p-nitrocatechol sulphate.
The assay system consisted of 0.2M-sodium acetate buffer, pH 5.0, 6mM-nitrocatechol sulphate and enzyme in a total volume of 0.1 ml. The incubation was done at o 37 C for 20 min., then the reaction was stopped by addition of 2.9 ml of O.llM-sodium hydroxide. The nitrocatechol that formed was measured in a Klett-Summerson Colorimeter by using the 50 filter. The amount of nitrocatechol formed was calculated from a standard curve.
3.{ii) Preparation of adenosine 3'-phosrhate 5-( S)
sulphato~phosphate;
The active sulphate synthesizing enzyme was prepared according to the method of Panikkar and Bachhawat (il5) using rat liver instead of sheep liver.
The liver was homogenised in 4 ml/g of 1.15?^ isotonic KCl and the homogenate was centrifuged at 12,000 X g for 90 min. The supernatant was subjected to ammonium sulphate precipitation using 3.75M-ammonium sulphate solution.
The supernatant solution obtained after 1.5M-ammonium sulphate precipitation was again raised to 2.IM-ammonium sulphate concentration and centrifuged.
The precipitated protein which contained the sulphate activating enzyme was dissolved in a minimum volume of 0.02M-tris-HCl pH 7.4. The solution was desalted by passing through Sephadex G-75 column (2.2 cm X 22 cm) previously equililrrated with 0.02Mtris-HCl pH 7.4, The enzyme was eluted with the same buffer in the void volume. This was used as enzyme for the preparation of adenosine 3'-phosphate 5'-sulphatophosphate without any further treatment.
The reaction mixture consisted of 400 pmoles of tris-HCl buffer pH 8.0, 20 >jmoles of magnesium chloride, carrier-free ( S) sulphate {600 pci), 30 jjmoles of ATP, 20 jjmoles of freshly neutralised cysteine-hydrochloride and the liver enzyme in a total volume of 3.0 ml.
After incubation for 60 min. at 37 C the reaction was stopped by placing the tubes in a boiling water-bath for 30 sec. and the reaction mixture chilled in ice.
The precipitated protein removed by centrifugation and adenosine 3'-phosphate 5'-( S) sulphato-phosphate in the supernatant was separated from other nucleotides and inorganic sulphate by descending paper chromatography on Whatman No.3 MM paper using solvent system ethanol:lM-ammonium acetate solution (7.5:3) pH 1.7 for 24 h (116). After counting the paper strips for radioactivity adenosine 3'-phosphate 5'-( S) sulphatophosphate was eluted from the paper with water at 4 C, concentrated at 36°C in vacuum and stored at -18 C.
3.(ill) Measurements of radioactivity:
Radioactivity of paper strips was determined in a Packard Tri-Carb liquio scintillation counter using 1.0 ml of scintillation mix. Toluene-PPO (?,5 diphenyloxazole) -POPOP {l,4-bis-2(S-phenyloxazolyl) benzene)naphthalene mix. (Toluene 100 ml PPO 1.0 g., POPOP 0.05 g. and naphthalene 20 g.).
3.(iv) ^^-Glucuronidase;
The enzyme was assayed by the method of Plapp &Cole (117) with phenolphthalein p-glucuronide as substrate.
3.(v) p-Galactosidase;
The enzyme was assayed by the method Gatt & Rapport (118) with p-nitrophenyl p-galactoside as substrate.
3.(vi) Acid phosphatase:
The enzyme was assayed by the method described There was a considerable increase in total enzyme activity when the 12,000 g supernatant was fractionated with 1,64M-ammonium sulphate. This might be caused by the removal of an endogenous inhibitor, because when 12,000 g supernatant that had been dialysed was added to the purified enzyme, there was about 40% inhibition of enzyme activity. For a reproducible result with ethanol fractionation it was necessary to maintain the temperature at 4-6 C.
The elution profile of chicken brain arylsulphatase A through a Sephadex G-200 column is shown in Fig. 1 .
The enzyme was eluted from the column as a single symmetrical peak, which did not coincide with protein peak. A 7,5% polyacrylamide gel in a 17 cm X 1 cm tube was used.
The conditions for electrophoresis were as described in the Methods. The major protein band, indicated by arrow, contained the enzyme activity.
indicated that the preparation was not homogeneous.
It had two protein bands.
The arylsulphatase activity in various segments of the gel was assayed after being eluted and the activity was located in the major protein band, whereas the minor protein band had no enzyme activity. In Chapter II.4.(i) it is described that the electrophoretic mobility of chicken brain arylsulphatase A was similar to that of arylsulphatase b of other animal species.
The electrophoretic motility of purified preparation was the same (3 cm) as reported in Chapter II.4(i).
4.(i) Properties of chicken brain arylsulphatase A;
pH optimum;
The enzyme had a pH optimum at 5.5 in sodium acetate buffer ( Fig.4) when incubated for 5 min.
but when the time of incubation was increased to 30 min.
the pH optima shifted from 5.5 to 5.0 as shown in Fig.5 .
Baum, Dodgson and Spencer (20) The assay mixture contained in a final volume of 0,1 ml, 0,2M-sodium acetate buffer of various pH valuer 6mM p-nitrocatechol sulphate and 10 jug of enzyme protein.
The reaction was terminated and nitrocatechol formed was determined as described in the Methods.
0> 5 min., »,10 min., 0,15 min ., X,20 min., A,30 min., A,45 min., f)>60 min., D^TS min., #^90 min.
after incubation for 5 min. (Fig.4 ).
Variation of enzyme concentration; Fig. 6 shows the effect of variation of enzyme protein on activity.
There was a linear relationship between enzyme concentration and activity. FIG.6. Nitrocatechol formation as a function of enzyme concentration. The assay mixture consisted of 0,2M-sodium acetate buffer pH 5.5, 6mM-p-nitrocatechol sulphate and various concentraions of enzyme protein in a total volume of 0,1 ml.
The tubes were incubated for 5 min, at 37 C and the reaction was terminated as indicated in the ^Aethods. The assay mixture consisted of 0,2M-sodium acetate buffer, pH 5.5, 6mM p-nitrocatechol sulphate and 2,4 pg of enzyme protein in a total volume of 0,1 ml.
O^ No addition; >>0,25m'vl sodium pyrophosphate. Fig. 9,10 The assay mixture consisted of 0.2M-sodium acetate buffer pH 5.5, different concentrations of p-nitrocatechol sulphate and 4,8 pg of enzyme protein in a total volume of 0,1 ml.
The tubes were incubated for 5 min, at 37 C and the reaction was terminated as indicated in the Methods.
No addition; and 0>1.25 X 2.5 X IQ-^M, The assay mixture consisted of 0.2M-sodium acetate buffer pH 5.5, different concentrations of p-nitrocatechol sulphate and 4,8 ;jg of enzyme protein in a total volume of 0.1 ml.
The tubes were incubated for 5 min. at 37 C and the reaction was terminated as indicated in the Methods. The assay mixture consisted of 0,2M-sodium acetate buffer pH 5,5, different concentrations of p-nitrocatechol sulphate and 4,8 jjg of enzyme protein in a total volume of 0,1 ml.
The tubes were incubated for 5 min. at 37 C and the reaction was terminated as indicated in the Methods,
•>No addition; 0,2.5 X 10"^M and ^^,5 X IC^^M. The purified chicken brain arylsulphatase A was kept at room temperature for 1 h in 0,2f*A-sodium acetate buffer pH 5.5 along with various concentration of anions as indicated above with occasional shaking. Then the reaction >vas started by the addition of nitrocatechol sulphate (6 mM) in a final volume of 0.1ml. The tubes were incubated for 5 min. at 37°c and the reaction was terminated as indicated in the Methods found that fluoride ions caused marked inhibition compared with cyanide ions with human brain arylsulphatase A.
Sodium chloride (lO mM) had no effect on enzyme activity.
Effect of pyrophosphate ions on enzyme activity: Conditions of assay were the same as described in Table V except The purified chicken brain arylsulphatase A was treated with carbonyl reagents and its activity was assayed as described in Table IV . The purified human brain arylsulphatase A was treated similarly, except that it was kept with the carbonyl reagent at pH 5.0 for 30 min.; 55.6 pg enzyme protein was used, and the incubation was for 20 min. at 37'^C . The control reaction mixtures contained all the components except carbonyl reagent, and p-nitrocatechol sulphate was added after 1 h (chicken) and 30 min. (Table X) . Ascorbate did not inhibit the activity of either chicken or human brain 2+ arylsulphatase A.
The inhibition by Cu was 2+ enhanced by ascorbate.
Other metal ions such as Fe , Zn (0.02-0.2mM) did not affect the enzyme activity even in the presence of ascorbate (Table XI) .
Effect of cysteine and p-hydroxymercurilrenzoate on enzyme activity: Cysteine did not have any appreciable effect on the enzyme activity. p-Hydroxymercuribenzoate (imM) and N~ethylmaleimide (2mM) did not affect the enzyme activity at pH 5.5, which was the optimum pH for the enzyme activity but at pH 5,0 considerable inhibition was observed (Table XII) . Like chicken brain arylsulphatase A, human brain arylsulphatase A is also inhibited by p-hydroxymercuribenzoate at pH 5.0 (Table XIII) Except for Cu , other metal ions employed in the present study had no inhibitory effect on the + enzyme activity. Moreover, Ag , which was reported to be inhibitory for ox and human brain arylsulphatase A (35,73) was found to have a stimulatory effect on chicken brain arylsulphatase A.
The inhibition of chicken and human brain arylsulphatase A by carbonyl reagents in the presence of 0-4* traces of Cu was in agreement with Roy's (123) work.
The actual mechanism of inhibition is not known.
However, Roy (123) had suggested two possible mechanisms for this inhibition.
In the first mechanism he pro-2+ posed that the enzyme reacted with Cu and the carbonyl reagent to give a ternary complex, which was enzy-2+ matically inactive.
In the second possibility Cu was reduced to Cu by the carbonyl reagent and the latter was the actual inhibitor of enzyme activity.
Ascorbate alone had no effect on enzyme activity in 2+ our system, but it enhances the inhibition by Cu
The second mechanism of inhibition as postulated by Roy (123)therefore seems to be more probable.
Chicken brain arylsulphatase A, however, resembled arylsulphatase B of other animal species in its electrophoretic mobility, behaviour under zinc acetate fractionation, the stimulation of enzyme activity by silver nitrate and inhibition by citrate ions.
Roy (50) 
